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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high efficiency in radiation 
while preventing short circuit. 

SOLUTION: A semiconductor laser 10 mounted on a conductive 
base board 21 is stored in a package 20. The semiconductor laser 
10 includes a plurality of laminated semiconductor layers, made of 
a III nitride compound semiconductor. A p-side electrode and a n— 
side electrode are provided at the same side in the laminating 
direction. The p-side electrode of the semiconductor laser 10 is 
fixed to the conductive base board 21, and the n-side electrode is 
projected from the conductive base board 21. Then, a short circuit 
can be prevented, while high efficiency in radiation by the 
conductive base board 21 can be obtained. The side face 21b of 
the conductive base board 21 is slated to the side of the p-side 
electrode in a direction from the mounting face 21a to the other 
side, and a wire 27 can be connected easily to the n-side 
electrode. 
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«2 l©Ba!£B2 1 a f^ttS^ffl©*^ 

fcttftft^o^fciflflljfcSftT^a. £tt2 8©- 
*aUf±M**tb-Cfe!J, £ff#2 2©^ffi2 2 aicS 20 

tf-A y 'J 2 0 ©JMBSfcJR 5 tti1-& !)!JiU2 

8a»t^tV^5o ®5itlLt28alt 

-if 1 oa»feJftti£*i5i'~ tfif-A§rSji1-5-<b^ 

[0032] zaxskimtirrztmi&mt** * 

[00 3 3] *1\ &©«fc5fcLT¥3g#:i-'-f ! l OS: 
lF#tf1S#&^a^:7 7^7 J: 1 l&ffl* 

MOCVD (Metal Organic Chemical Vapor Depos 
ition ) felCii?, S^Sl 1©— S (Cffi) Mundope- 
GaNi«)4S^y77il 2 a fciWindope-G a N 

<t 9 ftSTtftg 1 2 b &J|g8ufcB£*S. *vve, 

ti2b ©±tc, e -tfymmmiz.*. v ~mt 40 
<rjmm*Bmu yyyyyj&ffiitm^xmmm 

^htdmt^^tni Z\>*m-f Ml 3& 

tf, MOCVDffifCJ:!?, undope-GaNJ:!Jjfc5*ft 
J&mi 4£HflP§|51 3aiOI»i*|6ii^fJ 

[00 3 4] Wg&fcftJf 1 4 «&Lfc©ib, 
fc. Miff, MOCVDffiaO, nlGaNi^jlS 
nm^yf? hJf 1 5 a , nlAlu Ga.. 9 NiSfS 
±04SnI^7^Kil5b, nlGaNJ;!)45f 50 
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1 <D134 KI15c, undope-G a I n NjgfUiJ; 9 ft 3 
7S14/I16, plAI..! Gau N&ft£9&&$fc 
RihJgl7a, pS!GaNJ;9ft5B2©^f'f KJf 1 7 
b, plAlu Ga,., N^±«9ft5pM^7y K 
Si 7 cdSitJtpSlGaNitJftapfllaV^^ hJB 1 
7 d£JH&J&g:&-fr5 <1 

[0 0 3 5] nl^y^^ Ml 5a^f,p«3y^^ 
Mitflt (N 2 ) #BB^fKl*JV^T 8 0 0-9 0 

Iii8b ft«jtfc©%, y y^77^si 

RjtStt-Y^-y^iy^y^ (Reactive Ion Etchi 
ng ; R I E) jfefc £ 9 s nWt&l 8 a ©^j&{4gfc*f 
(Sb-Cl&ftJil 8 b, plM^^ hJf 1 7 d, p®^ 
7 y Vm 1 7 c , Jg 2 ©#V KJf 1 7 b , £it®3±M 1 
7 a , gtt® 16, fl ©7?V K115c is itfnl^ 
7yK115b SrJi^S^^tc^* U n«n ^ ^ ^ b 
Ml 5 aSrRtll$*S„ 
[0 0 3 6] nftlj=3>-^^ hJB 1 5 a ^fftiiSitfc© 

<9, nlny^^ Ml 5 a®±|Cn«lil 8 a » 

yyyyyj&M-kmw pitsi8c©fM 
m^Mfc^xtmm 1 8 b ^migimm^i-^. ^©© 

5, pfryn M i 7 dOifcpflHWSl 8 c SrM 
^{C^-T^o nfl!lll®l 8 a*Jj:t>'p{|ljmffil 8 c 
fc^ft^Jx^Ufc©^ iPJIMMlSr^TVnWWffil 8 
a*JJ:tfp««ffil 8 cSr^-ftb^'fbS-arS. 
[00 3 7] APliMaS: Lf^©^, M*-t£, y y 

— mritna«^»*$*-rp«iiffii 8 c©^$*-ib](c 
-^©«bic, mm, Ejfym%&te£*)-tt<DKM 

tt^bfc©*>, SiiU^ffrwfMil: 
*tJtS**tp««ffil 8 c©#.£#fa*W£FJf5£©iPs 

So 

[00 3 8]*^t, ^«l4sais:S« 2 1 ti«rfr 2 2 
£ Mi tf ^ y ^(C i V) = y ^r;P ± 5 ft 5 

r©3C&#:2 2*5±0«»*ttiaKS«2 1 t «r, ifl^ffi 

2 1a &±|b]£ ^ Ltftft*3 1 ©gflI£?L3 1 a 
A-fSc *<om, ^f2 2©|£t2 2c^*3 
lO0fe^*3 1blc^t5. i*i,fcJ:9, 

2 2*iJ;an»«ttERS«2 1 !JS(ft«f*3 1 KHSSft 
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a tC^JSLTHP 3 2a M£ £ ftfc^M 3 2&«S 

[0039] */c, f±S'J(-, RMBM 2 3 i try 

JbJIWSf*. ft^T* #tV2 5, 2 6Mi!)^ 
2 5a, 26a^U P3ffigP^ 2 3 fc-tfl-eftER-f 
So is^T, EI6^Lfc<J: 5i-s #£V2 5, 26& 

^fio©n {mm® 1 8 a ttwnmzmmm 2 1 d» e> 

EKB5 2 1 a*5j:tfS«pffi2 2 a td*f LT¥ft*l«H£^ 

tu £-ti\ pfiosffi i8c *i i^i^s i8b %mmm 2 

1 alcWJlSt$*5„ -t"fcfc>*>, nffltt&l 8 a 
*5<ttJ«piBJ«1Sl 8 c©$*>©pfl!|«ffil 8 c i^HUf 

i8bt &K12B2 1 a i^jimst^s, 
[0040] pWWM i8c *jit/i(fe^ 18b &er 

ffi2 1 a 2 3 5t 

K±©ffl«fc43l ^Tl 0~3 0 fcTOPfi UC^fflfflSfc* 20 

p miss i8c jsxxflimB 1 8 b &$mttE 

i?S«2 im*tb-c^ffl#»tfcJ:t)0€1-5. ft*>\ r. 

*>*V^tt**^ (Hi ) *fctt-tfrt>©il'&#*©# 

-if l 0©&g#*T;Jxft^<J: 5 tc, ifio© 30 

[004 1] ^flc U-flO fr*m&Ett£&i 2 1 
ERL-fc©^ H7fc*tfc± 5l-s E19:B2 1a&± 

ifl 0SrT«fcU 

mmmm&fo2 1 &±«t-rs 0 ^©eg, s«r#2 2 

©@3©t 2 2b £{££f A 3 3 <D®fe9m 33b 

$tl5„ £fc s -t©«S, 10©fflSllffl 40 

[004 2] ^©©*>, SJ^flc 1 1 ft if & 1 0 0°C(^P 
JRU ^tT9 5 3 4fcJ:9imW*:u— !Pl0©n«« 
1S1 8 a t \?ls2 5 £©|BJfc:!7>fir2 7&ggR?-S. ft 
&\ iit?fi> Ji«ttEtS!&K2 1©$|JB2 1 b*«ElK 
B21 a©W^K*HBJ»-l«]#>oTERB2 1 a ©£*f 

WSffi 1 8 a Ja&£teRiS£tt5 £ i: 5 i 5 f-ft 50 
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[0 0 4 3] £©±5fcLT^j£$;ftS^ft3B#lg« 

[0044] £ ®^^3tSeX*fi, a« y fr-*? 2 0 
©fc^ 5 48 J: try 2 4&:frUt\ ^MVffcv — if 10 
©nitSl 8 a t ptQlSSl 8 c £©ffltC0f}&0*E 

-if tf-A<t LTttfi}£tl5 0 -o^#:w-if 1 odv 

blttti^tbfeu— ftr— Afi, /^7^-v ! 2 0©i!)W 

L^2 8 a Sr^LT/^>^-v J 2 0O^»fc»9 fflSJx 

[0 0 4 5] £fc, ^©^ N fi otliii 

L-CjgttSl 6}t*i^-c*Jft*SiBi5. --t?f^ pi 
mSl 8 c*«*«4ER2£«2 n'itt^@S$^T*5 
9 , SttS 1 6 £**tti!R£K2 l i <Dltatm#M 
<ftoT^5(DT\ g-ttSl 6{C4o^T|g^Lfcift[i* 

sttEiss«2 1 zfrLxmm&oKimtsinZo io 
^^i/-if i oic*j«-5ja«©±#tt»fH*n, 

^^W-iJ i 10fi^^l-«oT^LTl!)fH-'5o 

[0 04 6] M(-s iMJflcw— if 1 OcDnffilJ 

ft^l 8 afciCFpfliJUSl 8 c©5*>©pfi'J^®l 8 
c tf«8&ER£tt 2 1 fcH£**t, nffl«® 1 8 a tt 

x\ nmnmi sat pwmni 8 c t<Dm.mm±$ 

[0047] r©J:5 lc*^|JS©^fl8tc# S ^*#:|g^ 
^StCitlfi. nMWmi 8 afcJ:U«p««ffil 8c© 

5 hopmmmi 8 c **mi4Ei?s«2 1 Krn&u 

nfiimSl 8 a *««ttEia;3£R2 l*»b^as*<5 J: 
5 £ Lfc©-<:\ nlliS 18ai pWMU 18ci©g 
»*Wjh-r*ri:*s-et«i:#lc % ^#w-ifiotc 
*J^-C38^bfc»«ri»«ttEia:»IR2 1 ^^tT^ffiftt) 
fcfttki-srtdsifss. ±o-c, ^a|flju-if 1 o\c 

±**i^i:^-CtS„ 

[0048] p «mis i s c zmmmmm®. 2 
1 (cBfe-rs ± 5 }c Lfc©-e, 1 6 tmnmm 
mi2 ib<nM<Dim&M<-tz-ktfx%, m&mi 
6\z&^xm&vitf&*®%mzmktzzk&x% 

So 

[004 9] ^«ttEi9S« 2 1 ©«B 21bl 

ERE 2 1 a©«a>&K*fWfcfia»oTpWfc|Sl 8 c 
fiSl-ffl^H-Sffi^Bir-rs ± 5 ('Lfc©-C, nMltttl 
8 a<Dftmz#iVZ>Qm%JA<i-Z>^ktfX%, nwm 
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[00 5 0] JEfc, WSttER£« 2 1 SrERffi 2 1 a 
£±fa£t LT£gW2 2 afclRjM^fctfSFo-Cte* 
J; 5 \C Lfc©T\ nlJtffi 18a &*18%ER£ 
&2 l*»e>EKffi2 1 a*3j;0«^B2 2 aKMLX¥ 

ftj?faK9ltil&it1tftMxmM\cpWm&l 8 c 
*HER*« 2 lfcBSTS Wtti'-fl 
0SrS^2 2©tf«C?aiJfcfifcB$*Sri:*s-eir5. 10 
[0 0 5 1] ERfi2 1 a*TlSl#©!RffitH 

£1-5@^fl|2 2b£W-rSJ:5fcUh©-t\ nlWttt 

1 8a^lfi/2 5t©MlC!7W , ir2 7SrS8tti-5Bf^ 
nffllfeffil 8 aftitft 0 ^ 5SrfiM*A3 3icH£-f3 

£ fcfj 5 n k 1fiX>% , n UW& 18a ©ttBtS*-*-* * 

[00 5 2] KteS-fc, *IQ6©^«fc«5^ftg83t 

© t), n ««S 1 8 a Sr3f m-ttlB^^R 2 1 frh $ 20 

■erfc^iiitf p«b«si 8 c &vmftER£«2 1 tcias 

u-lf 1 0 %TMk b««ttER£«2 1 £±1iJ k V 
X, nWW&l 8 a k\?y 2 4 kfrVr-iV 2 7\Z.£V& 

m-rz>£?\ci-tc<DX\ y4\2i*m%\zmfcf%^ 

[0 0 5 3] ftk\ #£*©»«|C«3¥i*#»3te§S11 

0&&4kTfl'%~trJ» (a in) ioisty-r^yh 

2 29^ LTi*«4ER3&IS 2 2 1 fcER-fS ± 5 
tfc pfftSl 8 cit-V-y^^y h 2 2 9£KR$*i 

fcEH 2 2 9 a WKilSllU EiH 2 2 9 a f±!7-f -V 227 
a S:^ LTWtttGRSS 2 2 1 fcSSR-rs «t 5 L 
fc„ n WftM 1 8 aftt^^F 2 2 9 fcER 40 
EI&2 2 9 MC&ttU E$2 2 9 b\±V4 J T2 2 7 b 

[00 5 4] £*NM£3fi3t£1B& 2 0°C(-R^ 

f 1 0 Jo i tW«ttER££ 2 1, 2 2 1 ©fflje«ftsSr 
H*Lfc. ftfc\ ^fjtp-f l0W±3 0 0mAO 

ft, ^f*^flO©#S«l l*5j;tf3JtfH4ER 
IS2 1, 2 2 1 fc-tft-Pft* !9 #»tfc*«#fc «fc *> S!l 50 
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[00 5 5] fcUffiEPJP 

^j»flc»3ts*-T?n, ^mw^—fi 0^3 ot, *m 

14ERS« 2 1 2 4t k ft <9 , ^#:W-if 1 0 fc*S 
I^T 1 0°C©?&g±Hk ¥W£GR£«2 1 (C*5^T4 

■tftt, iNMtcv—^ 1 o*S3 5°C, $*&ER£«2 
2 1^2 5°Ctftl5 s ^mW-^—fl OKtS^Xl 5°C 
©ffl«±#k *M£ER£K2 2 1 fc*SV^ 5TC©M& 

[0 0 5 6] E*± % ^Ufe©J^I8Sr^rf-C**!flSrKW b 

<, m*<D£M&nfmxibz> 0 ±m^mmm 

\c$=^X\t, ««ttER£K2 l©fl!B52 l b Affile 

[0 0 5 7] h&mM(oB1&K*s^X\±, 
ERS«2 l^ERS2 l a^±(Sj^i-f5t^ffi2 

ii-lFotttllTV^bJ:k\ -fft^t.s t££k*-hbfr 
\cK%ro XftM tt*5 9 , n ffilimffi 1 8 a 43 £ 0 p MM 
mi 8 c©5*>©-**@)£-t-Sri:^T^JbfiJ:i/\ 

im j i stmiz&^ntommi 8 asfcupii* 

«18c ©-^^ tV 2 5 fcS8K1-5»&£f±, 2 

^tfts©-e»*bv\ 

[0 0 5 8] ±|BHJ£©^{i*JV^-Cfi, 
ERS«2 l ft if«rA«t ± <QMl&-fZ>m&K^XW. 

[0 0 5 9] iPxT, ±BB**©JWifcj3V^tt^ ^® 
ttER£K2 1 }Cp«®1Sl 8 c SrHSt*>on*!l«« 
1 8 a Sr^tti i 5 Lfc^ nfilJl?m^lt«ttE 

sssicis t^o P mmm*$*m ± 5 lt t> 

[0 0 6 0] JEfcSfc, ±f2^H©^(C*J^X[±, 0 
1 * n l^ftjf 15tU ^2 

¥«#*£pM^Nf#:« 1 7 ii-S^^o^T©^tft 

vtctK m i m-nm^m&m * p w*wm tm 
htdfc&&-&mz> ~ k &x% zm&wis mm^nm* 

li, I I \WrA Yy4 Kft^***#4 iftti ©#£• 
[00 6 1] jPx-r*fc, ±E^J6©^*K:*J^Xtt, 
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1 6^j:tKpM^^jii 7) mm-?z> 1 1 lM-rj 
ttktts (Ga) , t^^-i? 

A (Al) , ftvm (b) fciwyj'w (In) d» 

h ttzw i. ■? mmnt&k <thim<Di 1 1 mjtm 
t, mm (n) t Sr'atf 1 1 h9-r K-ft-aw 

[oo6 2] m^rc, ±mmM®Mi&\c&^x\% * io 

flO (fllfctf, ni^Sl5, fittSl 
6&J:tfpg!¥##:Jf 1 7) £l I I^^hy-fHb 

&®¥mmc^^xmj&i-%M&K^xmwLt.j>K 
*wm±, %fobi>m<»¥Mmz&v)M$i,£foz>w&x 

±f5^t£©^{c*j^-cra tfc i 5 Hi 

«t t«g 2 ©S® s P)— M Wftg-r 5 ¥ 

[00 6 3] AQxTSfc, ±EI8te©J£!Bfc*i^Tf±, 

tf* i 0©1fj&Kol,>T:IMfcl$fci&KLfc;^ 20 

T<bJ:<, Jgl©;^ Kg 1 5 c&itflg 2 ©#-f Kg 
1 7 b tf^^SfctlP J: >9 Z fremiti 

iStiXb3:\t\ ffi©#£KJ;«9m«f £-f5J: 

[oo64] Mir^fc, ±se#hj£©^isj-:!3^tw:, 

K4 if ©to©^#3Sft*^£«;ifc^#:3§3fc^g£ 30 

WK^xt>mm\zm%i-z> 

[00 6 5] JpfcTSfc, ±.m&MM<DB1&lcte^x 

\t s v— f io jgi*«a!¥*ttjii 

[0 0 6 6] 

[«ffi©3bJ&] W-hl&BJ Lfci 5 fclMBS l TbW. 9 ©i> 

rn*» i teEfta^fttatt: ±fttf* b i Qiitu; 
trie 2 ©sn© 5 *>©-#&#*^»as«fc:KRi- s 

£.o\cLtc<DT;\ j&i©«tei:f&2©ttffii:©$Sil&&8& 
5 *B#P^«i9£^LTi^£*5~ i:^ 50 
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TftS 0 tot, ft«tt&fa±$*5 3 
[0 0 6 7] «ffc, »j|tS2*fctt3fclB«©i|t*#S 

#Jf ©H 1 *«&¥4MM^£^fc^*tt&ER£ 

^Lfcf»Sr ± 0»*«jK:S!t*ttEK3fcKfcJ: 9»f 3 
r. i: ^-t?^ 5 i ^ 5 »*Srirf 5. 

[00 6 8] £fc, 8S*3fi6|a«©i|&i»#8fi»Cj:n 
tf s £*teER^©Wi5#eKi5©ffla» bR^Wfcfa 
t><>xm l ©«B*sJ:l*»2 ©WI© 5 t>o-^«|fc« 

[0 0 6 9] Hie, «*Jl8fBis©^#:^fifcJ:^ 
tt\ J*«ttEK2&Ka*ERSi«r±|filt kir6 k^WmK 

m^^K)f^x&.mirzxt>^.hit<Dx, mi<om 
msszxffi 2 <Dwm<D 5 *>©-*-^s^i'«mttE^s 

[0 0 7 0] m$-X, »*3S9|E«l©^i»flc§6flltJ:tu 
[00 7 1] Jg£;£fc, 89*^1 075^1 2©^-f*i*» 

mra £u<g 2 ©mis© 5 ttwittER 

^-C^Ufcfi^SttEIS^R^J; 98W«jfcifc|lrf 

S«offiBasEKB«)fl!l*»C>RStfllfcl^*»oTERffi© 
^^©fflgPW^^I-S^BaSrWi-S ± 5 fcLfc© 

[0 0 7 2] APxTSfc, 275S1 8©V^-ftl 

*» l fcK«©¥WfrS*©»3§^ld±fttf , ^ i ©m 
2 ©*H© 5 ^©-*SrJ»*ttEKai«H:H 

5 *^B^©^^Sg«r^^H^-r5- 



(10) 
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[00 7 3] ffi*£ 1 8 IB4fe©^ag^«©M3i 
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[0 1 ] ^m<D-mm<Dmm\m?>^mwm%mm<D 
mmm-rn^mmmmxh^. io 

[03] Hl»c*Ufc¥i»^**»©^y^— 

[04] »«fflRaWti|^W^1» ! fc©IWBW»t 

[0 5 ] 0 1 fc* Lfc*i*fl«#g»©H«itIgS:£ 

[06105 J0R<-»3BCT**t««B|-e*>«. 
[07] 06{c^<-®liixaSr^-riEBB0-i?fcS„ 20 
[08]01 »c*Lfc^J»*3B*8«©Jt««©*l«Sr 

[09] «*©^iH^3ts*©#riSft^i-js(«igTf * * 
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a-^kK»Jt*s 1 7 b -f§ 2 <D#V KJf , 17c-p 
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B % 22b, 22c, 22d, 2 2e-|£$s 2 3- 
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